A Structure for Annotation and Ground-truthing of Urdu Handwritten Text Image Corpus  by Choudhary, Prakash et al.
 Procedia - Social and Behavioral Sciences  198 ( 2015 )  84 – 88 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Universidad de Valladolid, Facultad de Comercio.
doi: 10.1016/j.sbspro.2015.07.422 
ScienceDirect
7th International Conference on Corpus Linguistics: Current Work in Corpus Linguistics: 
Working with Traditionally-conceived Corpora and Beyond (CILC 2015) 
A structure for annotation and ground-truthing of Urdu handwritten 
text image corpus 
Prakash Choudhary*a, Neeta Nainb, Mushtaq Ahmedb 
aNational Institute of Technology Manipur, Imphal-795001, India 
bMalaviya National Institute of Technology Jaipur, Rajasthan-302017, India 
Abstract 
Over the last few decades, a large evolution has been made in the field of handwritten recognition. Material of handwritten 
documents is become less with current trends of digital electronics. However, for the investigation and research on a particular 
language a large volume of handwritten documents database is required. In this paper we describe our approach for development 
a large volume of Urdu handwritten text images Corpus on Urdu language. To make the database available in large field of 
Natural Language Processing we annotate database for each image and associate a XML based ground-truth Meta information to 
make it computer compatible as a linguistic resource. This paper focus on the some issue related with Corpus design and 
annotation such as data collection, writers selection, methodology of annotation etc. 
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1. Introduction 
In the recent era, requirement for an annotated corpus is increased more and more for language related research. 
As compare to raw corpus annotated corpus is playing a critical role for development of robust technology in the 
field of natural language processing which is also helpful in design and testing of various handwritten techniques. 
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An annotated database is provide a platform to train various handwritten text recognition algorithms and also helpful 
for digitization of handwritten documents. Database has been developed for various Indic script Tamil and Kannada 
(Nethravathi, Archana, Shashikiran, Ramakrishnan, and Kumar, 2010), Hindi (Sitaram, Shrang, and Ravishankar, 
2012), CMATER (Sarkar, Das, Basu, Kundu, Nasipuri, and Basu, 2012) is the bilingual handwritten database of 
Bangla and English language. IAM (Marti and Bunke, 2012) is full-length English sentences handwritten database. 
(Nakagawa and Matsumoto, 2004) Japanese and CENPARMI (Waqas, Lei, Nobile, and Suen, 2009) is a handwritten 
database consists the Japanese characters and Urdu handwritten isolated characters and digits, IRESTE (Viard-
Gaudin, Lallican, Knerr, and Binter, 1999) is dual handwritten database of English and French, as we have found in 
the survey that sufficient number of corpus is available for English language in both printed and handwritten format. 
Therefore, in our approach we developed an Urdu Corpus for Urdu language which is highly demanding and 
essential need of Hindi-Urdu speakers community which is the fourth largest community in the world. This is also 
helpful to explore the literature of Urdu language which is associated with India form the time of Mughal-Empire. 
There was many books written in Urdu language. 
 
This paper describe the structure methodology for the design and development of an Urdu Corpus of large 
volume of Urdu handwritten text image and corresponding transcription of handwritten text in Unicode. Aim of 
work is to explore all the hypothesis about the natural language such as: grammatical information, style of writing, 
transcription of handwritten text part for sentences, lines, words and ligatures, labeling of content. The structure 
support the functionality of content detection, the evaluation of handwriting recognition techniques, forensic of 
handwriting identification. The database can serve for the benchmarking of both optical and handwriting algorithms 
by generating a XML file of annotated handwritten text image. 
 
The paper first introduces the experimental setup for the collection and distribution of data in a systematic 
manner, and then report on the process of information fetching and feeding in both handwritten text image and 
corresponding Unicode text format simultaneously on same screen. The paper is organized as: Section 2, describe 
the characteristics of Urdu handwritings. Section 3, describes the structure for development of Urdu handwritten 
image corpus.  Section 4 is concerned with the XML based annotation of dataset and the methodology to develop the 
Corpus. Finally some conclusions are presented in Section 5. 
2. Characteristics of Urdu Handwriting 
Urdu is the national language of Pakistan and one of the constitute language of India. India has more than 50 
million Urdu native speakers and the official language of Jammu and Kashmir. Urdu language has a rich literature in 
the field of Gazals and poetry. The demand and need of Urdu Corpus is unending due to its highly cursive nature in 
handwritten. It would be beneficial for the large population of Urdu native speakers to help in the field of 
digitization of a large amount of handwritten documents such as newspaper, holy books, Gazals and poetry books 
and preserve ancient documents because most of the work in India are on handwritten documents. 
 
Urdu Language having the 39 letters, at the time of writing writers may join the letters together. Therefore the 
joined terms of letters are known as a ligatures or sub word. Urdu is written from right to left in a highly cursive 
manner some time it’s also follow the bidirectional rule during the handwritten and reading for numbers. Urdu script 
contains a combination of dots which is used above, below or between the characters. Therefore complex 
combinations of dots make it complicated for the handwritten recognition. 
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3. Strategy for Corpus Development 
 
Fig. 1. Flow Chart of Corpus Development and Annotation Methodology 
 
Strategy of corpus development is divided in various step as shown in Fig. 1, Process started with raw data 
collection and end with XML Ground-Truthing of scanned handwritten image. Output of database is consists the 
scanned filled form, annotation information in Unicode format and XML Meta information. Strategy for Corpus 
development is divided in the following steps. 
3.1. Form Sampling 
A form has been designed in a specific way to collect large amount of information on a single form. It comprises 
of four parts which is horizontally separated with each other. For example, see Fig. 2, First part having the Unique 
Identification Number of form, second contains printed texts, third part is left blank for replicate printed texts and 
fourth part collect writers demographic information.  The form is scanned with complete information, it can be used 
to experiments on machine-printed text and handwritten text separation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Sample of Handwritten form. 
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3.2. Data Collection and Writer Selection 
For the maximum collection of words and balancing among the vocabulary the domain of data collection is 
divided into 6 categories (History, Literature, Science, Politics, News, Architectures) which is furthers divided into 
14 subcategories. Variations among the words has achieved by selecting a large time span. We have selected 600 
native writer of Urdu language belongs from distributed geographical region to captures maximum variations among 
the handwriting styles.  
3.3. Structure Layout 
A structure has been designed for storing and annotation of Corpus in scientific and systematic manner. Structure 
facilitates with the option of insertion, deletion, searching, and modification. Visualization of scanned handwritten 
form and annotated information on same view port make it easier for validation and exploring the desired 
information in a simple way. To achieve the consistency throughout the Corpus development, structure generate a 
Unique Identification Number (UIN) of each scanned handwritten form as well as index the annotated information 
of corresponding handwritten form with same Unique Identification Number in database. As shown in Fig. 3 UIN is 
a 16 bit logical address which is generate automatically by the structure during the fetching of scanned handwritten 
form. UIN is the combination of Language, Category, Subcategory and From Number. For example as shown in 
above Fig. 2 (URD-L-PR-001) URD denoted the language Urdu, L stands for the category, PR for subcategory and 
001 denoted the form number. 
 
 
Fig. 3. Unique Identification Number of each handwritten form. 
3.4. Database Labeling  
Annotation is the process of making the corpus computer process able so that it can be used in a wide range of 
linguistic related research. At the time of insertion an image we provided the labeling information simultaneously. 
Annotation was done at four level: image, segmented lines, segmented words and ligatures. Annotation contains the 
transcription information of handwritten image and apart from handwritten text we also associate the grammatically 
information of word such as antonyms, synonyms and tag to make it useful in the field of education and exploring 
the information about the language. 
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4. XML Markup for Annotation 
XML is the mostly preferable file format for document analysis. Structure generates a XML file as output for 
annotated scanned handwritten form automatically based on the database entries. XML file contains Meta 
information in four level hierarchical manners for image, lines, words and ligatures. Apart from the pure textual 
annotation XML file contains a bound boxing for each lines, words and ligatures. For a better visualization of the 
handwritten part, structure displays a rectangle bounding box around the selected region. Textual region coordinates 
were associated in XML file to draw a bounding box which is helpful in training and testing of handwritten texts 
recognition.  
5.  Conclusion 
This paper describes the methodology for the development of handwritten text image Corpus on Urdu language. 
The process include the full length handwritten sentences instead of isolated characters because in language like 
Urdu full length sentences is helpful to capture the writing variations more as compare to isolated words or 
characters. The focus is on collection and distribution of data and annotation of Corpus to make it available in wide 
range of linguistic related research. The aim of work is to build a linguistic resource for Urdu language which can be 
used to explore all the diversity of Urdu language on single platform whether it is education related or research 
related.  
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